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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light source 
driving device of a liquid crystal display device which ^ 
improves the image quality of an animation on a liquid 
crystal display with simple constitutions. 
SOLUTION: This device is provided with an one-chip 
microcomputer which intermittently operates an inverter 
power supply device which emits light the cold-cathode 
fluorescent tube of a liquid crystal display device. The 
microcomputer incorporates an A/D converter which 
converts a current flowing through the cold-cathode 
fluorescent tube, and measures it as a digital value. A 
time ratio of lighting/non-lighting in an intermittent 
operation of the inverter power supply device is adjusted 
by adjusting duty of PWM so that the digital value can 
become a preset prescribed value. 




LEGAL STATUS 

http://wwwl 9.ipdl.ncipi.go.jp/PAl/result/detail/main/wAAAjuay4fDA4 1422 1 70 IP 1 .htm 



8/3/2006 



Searching PAJ 



Page 2 of 2 



[Date of request for examination] 1 8.09.2002 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 3590773 

[Date of registration] 27.08.2004 

[Number of appeal against examiner's 

decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



i://wwwl 9.ipdl.ncipi.go.ip/PAl/result/detail/main/wAAAiuay4fDA4 1422 1 70 IP 1 .htm 



8/3/2006 



JP,2002-221701,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light source driving gear of the liquid crystal display characterized by having the one-chip 
microcomputer to which the intermittent control action of the inverter power unit which makes cold 
cathode fluorescence tubing of a liquid crystal display turn on is carried out. 
[Claim 2] Said one-chip microcomputer is the light source driving gear of the liquid crystal display 
according to claim 1 which carries out A/D conversion of the current which builds in an A/D converter 
and flows said cold cathode fluorescence tubing with said built-in A/D converter, and measures it as 
digital value. 

[Claim 3] Said microcomputer is the light source driving gear of the liquid crystal display according to 
claim 1 which controls said intermittent control action so that an A/D converter is built in and the digital 
value which carried out A/D conversion of the current which flows said cold cathode fluorescence 
tubing, measured it as digital value, and this measured it with said A/D converter turns into a 
predetermined value set up beforehand. 

[Claim 4] Said microcomputer is the light source driving gear of the liquid crystal display according to 
claim 3 which adjusts the duty of pulse width modulation and adjusts the time amount ratio of lighting / 
astigmatism LGT so that lighting / astigmatism LGT in the intermittent control action of said inverter 
power unit may be controlled by pulse width modulation (PWM) and said digital value may turn into a 
predetermined value. 

[Claim 5] Said microcomputer synchronizes with the field signal of a liquid crystal display, and is the 
light source driving gear of said liquid crystal display according to claim 5 which carries out Pulse 
Density Modulation. 

[Claim 6] The light source driving gear of a liquid crystal display [ equipped with an external clock 
means to output the trigger pulse which sets up the A/D-conversion actuation timing of said A/D 
converter ] according to claim 5. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the intermittent illumination equipment which 

illuminates the liquid crystal display (liquid crystal display) of a transparency mold. 

[0002] 

[Description of the Prior Art] Also in the liquid crystal display, high degree of accuracy and high 
brightness-ization are called for as a liquid crystal display is spread and the high quality picture 
technologies and the technique corresponding to an animation in an indicating equipment progress in 
recent years. Especially in a liquid crystal display, the number of cold cathode fluorescence tubing as the 
light source follows on increasing for the raise in brightness, and the cost rise of the inverter which is the 
power unit for the light sources of cold cathode fluorescence tubing, and degradation of the optical 
property by the variation in the current of cold cathode fluorescence tubing are becoming a problem. 
[0003] On the other hand, the so-called digital multimedia age is asked not only for still picture display 
engine performance, such as brightness and an angle of visibility, but for the good animation display 
engine performance from the liquid crystal display. From the point of the image quality of a movie 
display, a predominance is still in CRT (Cathode Ray Tube), and a liquid crystal display does not come 
to have the display engine performance more than CRT and an EQC. When the response time of liquid 
crystal displays a late thing and an animation as a cause of nature degradation of an animation of a liquid 
crystal display, perceiving [ dotage ] ** is known. As an approach of preventing such nature degradation 
of an animation, there are an intermittent notation which turns on display light intermittently (flashing), 
and a **** notation which arranges much display light in the screen location in alignment with a motion 
of an image, and the current **** notation is used abundantly. However, the interpolation technique of 
an image was required for the **** notation, and in order to realize this interpolation technique, it had 
the problem which becomes complicated [ a display system and a display circuit ]. 
[0004] 

[Objects of the Invention] This invention aims at obtaining the light source driving gear of the liquid 
crystal display which can improve the image quality of the animation in a liquid crystal display with an 
easy configuration. 
[0005] 

[Summary of the Invention] The invention in this application which attains this purpose has the 
description to have had the one-chip microcomputer to which the intermittent control action of the 
inverter power unit which makes cold cathode fluorescence tubing of a liquid crystal display emit light 
is carried out. An one-chip microcomputer contains an A/D converter, with said built-in A/D converter, 
carries out A/D conversion of the current which flows said cold cathode fluorescence tubing, and 
measures it as digital value. And said intermittent control action is controlled so that the measured 
digital value turns into a predetermined value set up beforehand. As for a microcomputer, it is desirable 
to consider as the configuration which adjusts the duty of pulse width modulation and adjusts the time 
amount ratio of lighting / astigmatism LGT so that lighting / astigmatism LGT in the intermittent control 
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action of said inverter power unit may be controlled by pulse width modulation (PWM) and said digital 
value may turn into a predetermined value. In this case, synchronizing with the field signal of a liquid 
crystal display, the aforementioned Pulse Density Modulation of the microcomputer is carried out. 
[0006] 

[Embodiment of the Invention] Based on a drawing, this invention is explained below. Drawing 1 and 
drawing 2 are drawings showing the gestalt of implementation of the circuitry of the cold cathode 
fluorescence tubing (CCFL (cold cathode fluorescent lamp)) driving gear as a light source driving gear 
of the liquid crystal display which applied this invention. The gestalt of this operation consists of a 
digital control system 10 centering on an one-chip microcomputer (following "MPU") 11, and an analog 
system 50 including the resonance circuit and drive circuit containing the cold cathode fluorescence 
tubing 51 and the pressure -up transformer 53. In addition, although not illustrated, this liquid crystal 
display is equipped with the liquid crystal drive circuit which drives a liquid crystal display with the 
picture signal (R, G, B, luminance signal) of the predetermined perpendicular frequency inputted as the 
liquid crystal display illuminated with the cold cathode fluorescence tubing 5 1 from the personal 
computer etc., and field frequency. The cold cathode fluorescence tubing driving gear of this example 
operates synchronizing with a field signal. 

[0007] First, the configuration of the digital control system 10 is explained with reference to drawing I . 
This digital control system 10 is equipped with MPU1 1 as an one-chip microcomputer which contained 
A/D converter 13, and the programmable logic array (following "PLD") 21 as an external clock means. 
MPU1 1 is equipped with the control system 15 which has the output of a Pulse-Density-Modulation 
(PWM) control signal for carrying out intermittent lighting (intermittent control action) of A/D 
converter 13 and the cold cathode fluorescence tubing 51 for the current measurement which flows the 
cold cathode fluorescence tubing 51, and the control function of a system. 

[0008] PLD21 builds in the system timing clock section 23 and the trigger timing clock section 25. The 
system timing clock section 23 outputs the lamp clock for making the cold cathode fluorescence tubing 
5 1 turn on, and the trigger timing clock section 25 outputs the clock which sets up the trigger (sampling) 
point for amperometries. On the other hand, a control system 15 outputs the PWM pulse which makes 
Pulse Density Modulation possible. The lamp clock which the PWM control signal and the system 
timing clock section 23 which a control system 15 outputs output is inputted into AND circuit 31, and 
the OR of these inputs is outputted as a lamp drive clock from AND circuit 3 1 . That is, while the control 
system 15 is outputting the high-level PWM control signal, a lamp clock is outputted as a lamp drive 
clock from AND circuit 3 1 , but while the control system 1 5 is outputting the PWM control signal of a 
low level, the signal of a low level is outputted from AND circuit 3 1 irrespective of the level of a lamp 
clock. MPU1 1 is the configuration which carries out PWM control of the lamp clock outputted from the 
system timing clock section 23. 

[0009] In the operation gestalt of this invention which consists of the above configuration, MPU1 1 
performs lamp current measurement, when a sampling trigger signal is outputted from PLD21, based on 
a measurement result, Pulse Density Modulation of it is carried out, and it adjusts lighting / astigmatism 
LGT time amount of the cold cathode fluorescence tubing 5 1 so that the optimal lamp current value may 
be acquired, and it optimizes an amperometry environment. 

[0010] The configuration of the operation gestalt of the analog system 50 as an inverter power unit 
controlled by this digital control system 10 was shown in d rawing 2 . The analog power source Vin, and 
cold cathode fluorescence tubing drive clock V+ and V- are supplied to the upstream of the pressure-up 
transformer 53 from the power source (not shown). Drive clock V+ and V- are supplied to the push pull 
amplifier connected with inverters Invl and Inv2 at the upstream of the pressure-up transformer 53 
through the switching device containing field-effect transistors Trl and Tr2, and carry out the lighting 
drive of the cold cathode fluorescence tubing 5 1 with the mutual current of positive/negative. 
[001 1] The resonance circuit containing a capacitor CI and the cold cathode fluorescence tubing 51 is 
constituted by secondary [ of the pressure-up transformer 53 ]. One terminal of the cold cathode 
fluorescence tubing 51 is connected to secondary [ of the pressure-up transformer 53 ], the other-end 
child of the cold cathode fluorescence tubing 51 is grounded through resistance R2, and in order to 
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obtain the signal level which detects the current of the cold cathode fluorescence tubing 5 1 further, the 
resistance Rl for obtaining a current signal output is connected. This resistance Rl has detected the 
signal level (lamp current detection output) according to the lamp current which flows the cold cathode 
fluorescence tubing 51 as an electrical potential difference. 

[0012] (1) Carry out the intermittent control action (intermittent lighting) of the cold cathode 
fluorescence tubing 5 1 with the operation gestalt of intermittent-control-action this invention. One 
example of the timing chart about lighting of the cold cathode fluorescence tubing 5 1 is shown in 
drawing 3 . A predetermined lighting period is made to turn on on a predetermined lighting frequency, 
and the astigmatism LGT period is made to switch off in the 1 field in this example. That is, what PWM 
control is carried out for in the gestalt of this operation is the ratio of lighting time amount and 
astigmatism LGT time amount in 1 field period. In addition, in drawing 3 , a lighting period keeps an 
PWM signal high-level, and the astigmatism LGT period makes the control system 15 a low level. 
[0013] A lamp drive clock realizes an intermittent control action, a lamp drive clock — the lighting cycle 
(lighting period) of intermittent lighting — deciding — further — the lighting period and astigmatism LGT 
period which carry out intermittent lighting of the cold cathode fluorescence tubing 5 1 are determined in 
1 field frequency. That is, the cold cathode fluorescence tubing 5 1 is a configuration which carries out 
intermittent lighting with a LAMP drive clock synchronizing with field frequency, and is adjusted as the 
ratio of lighting period/within 1 field period (lighting period + astigmatism LGT period), i.e., duty, (%). 
Moreover, the ratio of the duty of field frequency, i.e., the lighting period within 1 field period, and a 
putting-out- lights period is adjustable, and modification of duty is realized by the PWM signal which a 
control system 15 outputs. 

[0014] When operating the pressure -up transformer 53 with a digital signal, since it cannot follow in 
footsteps of a digital signal in early stages of actuation, it becomes an impedance mismatch, and the so- 
called "transformer roar" is generated. With the gestalt of this operation, in order to prevent this 
transformer roar, the soft start which increases a lamp current value gently is performed, and 
stabilization of transformer roar prevention and an intermittent control action is attained. 
[0015] (2) Although, as for the current wave form only in the case of a linear resistance R2, the 
secondary load of the measurement approach pressure-up transformer 53 of the lamp current ICCFL of 
cold cathode fluorescence tubing (CCFL) serves as a sine wave, a current wave form when the cold 
cathode fluorescence tubing 5 1 is connected as a secondary load becomes nonlinear, and is accompanied 
by distortion. This distortion is for a secondary electrical potential difference to descend from lighting 
initiation to a maintaining-a-discharge minimum electrical potential difference with time amount 
progress, and for the RF impedance component to decrease, although the impedance characteristic of the 
cold cathode fluorescence tubing 5 1 is high impedance at the time of electrical-potential-difference 
impression initiation. When such a current wave form is a 40k-60kHz periodic thing and it carries out an 
amperometry by A/D converter 13 of MPU1 1 built-in, the A/D-conversion rate of built-in A/D converter 
13 may be unable to follow a high-speed change of a current. 

[0016] So, with the gestalt of this operation, the trigger point setting signal for amperometries is made to 
output from the trigger timing clock section 25 which PLD21 which is an external clock means built in, 
the trigger point is set up, and sampling timing of A/D converter 13 is set up so that current 
approximation may become the most suitable. That is, one predetermined point (predetermined range to 
include) of a current wave form (phase) is sampled (integral), and the whole current is presumed with 
the sampled value (measured value). The timing of a pulse current wave and a sampling is shown in 
drawing 4 . In this example, one predetermined point is made into predetermined time including the 
peak in one wave (t lamp clock) of pulse current, the current value within that time amount is surveyed 
(a sampling, integral), and A/D conversion of the actual measurement is carried out. And PLD21 
performs a trigger point setup so that the peak current which is expected value can be measured 
( drawing 5 ). In drawing 5 , an axis of ordinate is the sampling current value Is, and an axis of abscissa 
is the trigger point. In this example, it measures about the point with which the sampling current value Is 
becomes max. Moreover, a pulse current value can be set up by kxls (however, k constant). 
[0017] Even if it sets up trigger timing once, when time amount passes, trigger timing may shift from a 
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peak. When the period of a lamp current is 20 microseconds (50kHz) and sampling-time alpha is 
2.42microS, the condition that the sampling time shifted from the peak delta time is shown in drawing 
6 . The variation in the measured value generated here can be expressed by the approximate expression 
having shown in several 1 formula as a measurement error Tolerance. 
[Equation 1] 

j Sin(t)«dt /Sin(t)'dt 

Tolerance- ^ TO 

/ Siii(t)-dt 

[0018] (3) In order to decrease control of the rushes current at the time of discharge starting, and a roar 
of the pressure -up transformer 53, make intermittent lighting of the cold cathode fluorescence tubing 51 
start by the soft start with the gestalt of the amendment book operation under the effect of the soft start 
of a lamp current (ICCFL). That is, the initial period of lighting initiation of the cold cathode 
fluorescence tubing 51 (this example 100-200microS) controls the width of face of the driving pulse 
(lamp clock) in duty modulated light so that the lamp current ICCFL increases gradually. In such a soft 
start, when the duty of modulated light is small, duty ratio and a current ratio are not in agreement, and 
there is a case where it becomes impossible to secure the linearity of modulated light. Then, it is made to 
fluctuate by changing the duty of PWM control of the number of driving pulses with the gestalt of this 
operation. The variation in the lamp current ICCFL of the cold cathode fluorescence tubing 5 1 can be 
corrected to expected value by PWM control, and can amend the variation in the lamp current ICCFL by 
this correction. In addition, expected value is beforehand set up as a design value, and is written in 
nonvolatile memory, such as EEPROM, for example. 

ICCFL= correction factor (Duty) x pulse number (100% o'clock) x pulse current pulse number (at the 
time of Duty) = correction factor A(Duty) x pulse number (100% o'clock) 

A={(D-Is/Ia)/(1 -Is/la)} x(l-Ts/Ta)+Ts/Ta however the pulse number in pulse-number: 1 field period, 
Is:soft-start addition current, an Ia:all addition current, Ts:soft-start time amount, Ta: A field period, D : 
Duty expected value, A : Correction factor to Ta. 

[0019] (4) variation amendment of the lamp current ICCFL — the lamp current ICCFL varies as 
mentioned above according to the cold cathode fluorescence tubing 51, the pressure -up transformer 53, 
or operating environment (temperature, an electrical potential difference, degradation with the passage 
of time, etc.). Then, MPU1 1 amends the duty of PWM from initial value so that a measurement current 
may become expected value and an EQC about a measurement current as compared with the expected 
value by which memory is beforehand carried out to nonvolatile memory. That is, with the correction 
factor A for which it asked by the above formula, and a pulse number (at the time of duty), MPU1 1 is 
fed back to a control system 1 5 so that a measurement lamp current may serve as a predetermined value 
set up beforehand, and it sets up the duty of an PWM signal. 

[0020] The graph showed signs that the variation in the lamp current ICCFL was completed as expected 
value by modification of duty to drawing ? . Thus, with the operation gestalt of this invention, the pulse 
number which carries out an intermittent drive is amended so that the lamp current ICCFL may become 
expected value (predetermined value) by modification, i.e., adjustment of duty. The relation between the 
lamp current ICCFL before duty and amendment and the lamp current ICCF after amendment was 
shown in drawing 8 . Thus, by amending, the deflection (error over expected value) of the lamp current 
ICCFL can be held down to min, and deflection can be held down in precision error extent of a 
sampling. Although the operation gestalt of this invention was explained with reference to the appending 
drawing as above, this invention is not limited to this operation gestalt. 
[0021] 

[Effect of the Invention] A passage clear from the above explanation, since this invention was equipped 
with the one-chip microcomputer which controls the power unit which carries out intermittent 
luminescence of the cold cathode fluorescence tubing of a liquid crystal display, it becomes possible to 



)://www4.ipdl.ncipi.go.ip/cgi-bin/tran web 



8/3/2006 



JP,2002-22 1 70 1 , A [DETAILED DESCRIPTION] Page 5 of 5 



control luminescence of cold cathode fluorescence tubing by the easy configuration. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing i] It is drawing showing the gcstalt of implementation of the circuitry of the control system of 
the cold cathode fluorescence tubing driving gear which is a light source driving gear of the liquid 
crystal display which applied this invention. 

[Drawing 2] It is drawing showing the gestalt of implementation of the circuitry of the analog system of 
this cold cathode fluorescence tubing driving gear. 

[Drawing 3] It is drawing showing the timing chart of the lamp driver clock of this cold cathode 
fluorescence tubing driving gear. 

[Drawing 4] It is drawing showing the timing of a pulse current wave and a sampling in a graph. 
[Drawing 5] It is drawing showing the pulse current wave of this cold cathode fluorescence tubing 
driving gear, and the timing of a sampling in a graph. 

[Drawing 6] It is drawing showing a situation when the sampling of this cold cathode fluorescence 
tubing driving gear shifts from the peak of a lamp current in a graph. 

[Drawing 7] It is drawing in this cold cathode fluorescence tubing driving gear showing the situation of 
lamp current ICCFL variation amendment in a graph. 

{Drawing .8] It is drawing showing the relation between the lamp current ICCFL before duty and 
amendment, and the lamp current ICCF after amendment. 
[Description of Notations] 

10 Digital Control System 

1 1 One-chip Microcomputer (MPU) 
15 Control System 

21 Programmable Logic Array (PLD) 
23 System Timing Clock Section 
25 Trigger Timing Clock Section 

50 Analog System 

5 1 Cold Cathode Fluorescence Tubing 
53 Pressure-Up Transformer 
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[Drawings] 



I Drawing 4| 
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MfflW^fcitfa^rA^-f sy^^n-/^ii2 3** 

7^7* ■ ?n>y?i:l/taj;fj3iU>. oiO. fflfP^l 

5 p wMmmmmmti it i i^ji, 

7^7°?n>y?j&*TyK|Ili&3 li^7y7^7^ 7" ■ 

3 ifyt>&jiztLi. mpu 1 yxr^^M $y 

9 9 n -y ? SB 2 3 A> & j] £ tl& 7 y 7° ? n -y 9 £ P W 
[0 0 09] Iil±^)SfiS*^^l.*^oSIJt^ffi^fc 

wt, MPUiiii PLD2 ifrt>y-yyvy?hV 
iBMUfcS^ . *B1&7 yr«Sfi^#^#ii> j; a t 

[0010] ^Or'y'^/HiJfP^ 1 0 i oTMUP't 
S , >f y^-^miggMfc LT^TT-n^ 5 OOUtt 
J$$tf)fl|j££, IS2fc^Lfc. #£Eh5yX5 3«D— iJ: 
ffltii, «il (H*^) 77n7"ti!gVin^ 
^ilSM^* P' ? A 7' ■ 9 n >y 7 V + . V - § ft 
X^l. K7-f7" ■ ^07?V+, V-li, -fWW 

I nvl I nv2t i«f7yyX^TrU T 

5 3 0-M|IJtfSM$flfc7° -y y j.T;WgB0»fc:^ 

4. 

[ o o 1 1 ] #j± p 7 yx 5 3 ^O/tffita. 3 yfy 
*c i axmmmm5 1 s^ggeiiiifcftiijfts 

tLT ^ I. . ftPiS^* 5 1 (i#JEE P 7 y 

753 corikMizmmzti. fifflsmm5 1 ^ffi*^ 



[00 12] (1) w&bft 

<ISK£fl") H3t(4. ftPiffiS^WS 17>£ 

fl"tBTt5^>f Sy^^-P^HSftfiJ^LTfe 

fflffl-rs^fi. 1 7 4 -^KM»!tfe(tl>^iMr H 1fc# 
-^TBtr^JtTS) 5 . £i3 . 12 3 £J3 V ^T$IJffl^ 1 5 « 

IBIlin— U^f: LTV^4. 

[00 13] HMtf^tt. 7y7K7^7'- y-n-y^t 

i 0 Hilt" !> . 7 y 7° K 7 >f 7" ■ ? n 9 1± . mum 

n&m^ 9)i (Mi mm) zm#>. %^zi7 4-)i 
mmmz^x. <^^mm5 1 zmzmzit 

->v mmmzmm ix^xjmtimmrh 0.17 
4 -iimmfttzmtmmm/ (mmm+^m 
ff>&. wfi-f^ {%) t Lxmmz 

7 ^ -jimmMzmimmffittmimm^stim 

[ 0 0 1 4 ] #BEh 7 yx 5 3 fcTi^Wt-rCl&ftS 
t^yh-^yx^B^t^D. "b^yx^ 

0 " z^-th , ^mmmmxn . n <?> v 9 yxit 0 
£Rfritr /ift 1 7 y 7°m^fi& g^tm^s v 
7bx7-h^^L, h^yx^^Kihtr^ij^ 

[0015] ( 2 ) ^H®^3^ ( CCFL ) 07 y 7°€ 
St I CCFLcOttaRrS 

h 7 y 7 5 3 7) 2 ati«MfiR 2 

7^ 5 1 mmztit^confa ; mtemmt% 0 . 

^Hffi®3tW5 l^^yh- 
ftS3&«. tit, -MliMJI^' 

frtfm-Lx^tztbxfoh, ,icDXd^mm.mm4 

0 k — 6 0 kKzCOmmtciiCOXfo^, MPUll|*i 
fflA/D3y^l 3T"€^iIS^I>*i^. ^A/ 
D3>.^-7 1 37)A D ^fS^HM 'Sifi g iL 

[0016] ^;T"*»fe7)ff#JT"(±. ^U9u^9^ 
WiXfo h P L D 2 1 t tz h U >f S y 7"? n -/ 
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?ii2 5frt>mm%m h u mi y Yw&m^^-n 

U -fyryy^'Udl (ilSffi) £i 9£t*tf>€S£ 

-£Sx ^VWIS^IM (t5^n7?)^ 

!>, LT\ PLD2K1 IMffiT"fel>b-^m»ft^ 
MMX # £ J: 5 iz , h- 'J #j5i&e£ilfft 5 (05). 

H 5 1 & , jptwi^y r y y ywm> i st* y , 

ffWI&fi b U y I- I, . *Hfft$lT1i . -fy 7° U 

y^'m^fi i s^'g^t^s^M y b touTiK-r 

kx Is 

[ o o 1 7 ] h y a $ -i 5 y 7*w&. ix *> ff#r B i^' 

H6t(±, 7y7°«^Ojf»'2 0//S ( 5 OkH 

z) , -9-y7°uy^"B#rHla^'2. 4 2/xsc9fc#, Hfyr 

y y^ia^t-^*^ ^ ^la-m^jB^tT* 

ranee b LXWtl <tt£*Lizm&?m%CZ 5 . 

TpMk +B (2 Tpc.k.<y2»i 

J Sin(t)'dt /sin(t)»dt 

Tolerance - ^ WM 

Jsm(t)'dt 



[0018] (3) yyrmil ( I CCFL) «V7 hX? 

, scmr^ff#^ 7 -y y ^m^WM^ 

#j±^yx5 3^D£»^$-ttl,^ ftl&ffiSbe 

o , ^mc^ips i commmmm (*mm 
MTt±ioo~200ju s ) a , ^ y rtt^ i ccfl^b^ tii 

7 b x 9 - I- XU . ti^r * ~r 4 ^ i: # fi 

^ &«ffit"l> £ t #-C£ =5: < 5 . * - T'* 

SffiOffMsTIi, mm^lVXMZ. PWM|J»fa- 
5 1 O^y/iS I CCFLWS'^y^ti, PWMMDfcj; 



I CCFL=||iEf^SS[ (Duty) xy\°/^St (100%fif) xvt 

(DutyB§) =||IE«itA (Duty) xy^Xlt 
(100%B#) 

A= { (D-Is/Ia) / ( 1- Is/la) i X ( 1- 
Ts/Ta) +Ts/Ta 

Is: y^x^-MfgmsL 

Ts: '/7M^-h^ 
Ta: ?4-)VYWm. 
D :DutyiS#ji. 
A : Ttizm&WEm.. 

[0019] (4) yyrm^i I CCFLOA'^7^||jE 
Iil.±^J: a C7y7tS I CCFUi, i^^®7K«5 1 . 

#ftorif) t:J;0if^o< o ^-;tx mpui Hi, It 

swat * . Mx.(i^»^tt^ =e u ^ u § tix ^ 

OMPUl Hi, ja±^t=J:0*»3tffliEfli»A, a" 
;l*ft (t^-t^b#) tio, ftil^yrtt^^ 

itz?mmb%& ± a tiw^ 1 5 17 < - v 
[0020] @7(:{i, ^yrttSiccFL^^^-y^r 

[zx^x 7 yrmSE 1 ccFL^mffi (FJtSffi) fc&SJ; 
ofcMlELTV^. @8Wi, t'^-t^ t«Efr07 
yrms 1 ccFL^i VffljE^^ yr«?l 1 ccFt <m 

m^Ltz. ^iOiatffljE-tSClfctioT, 7 77 

i . MH£ -ryry y ^o»«|£MgStWiiitf^ fc 

§tLS^fc«i=5:^x 
[0021] 

^ MflrtS 7 y^ >y 7° v>f ^ n a y ^ fli fcc?) 

bmm^h. 

[ El 1 ] L/i^ H H H H^^y)Mg|)j^ 

mmm&m-mxhh. 
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[03] ^yTK^A'- 

[04 ] ^V^m^Bfe It/ty7 U 3 
y^Sr^7 7T"^0T"fcl> o 

[05] [HR^s^mfgifM w wxmstsge&s 
[06] [HR^s^miM^^ V7- u y 

0T"fcl> o 

[07] [HR£i= (t £ .7 y 7°« 



il I CCFLV < 5 y^-ffilE^feB^ 5 7X^1-0^1) S 
[08] fa-f< i:«IEmtf> 7 I CCFLfci 

L^ituHfs^) 7 > 7°mil i ccf t ?Mm*tWr?& h 

10 fyf/UMI 

11 vyf'^v^nnyta-j' (MPU) 
15 MfliR 

2 1 ro ^7 a «imwmm (pld) 

2 3 S^xA^Sy^nv^gB 

25 yvavA $>77w?m 

5 0 r-tn^jfi 
5 1 ^SlSWS 
5 3 #j±h^yx 



<J1 ] 



[02] 




„ *aa*n mjjmw >h<o«t 




[03] 



[04] 




[08] 



